Biochemical properties of lens-specific calpain Lp85.
Lens-specific Lp82 and ubiquitous m-calpain are neutral, calcium-activated, cysteine proteases. Both calpains are activated during rodent lens maturation and cataract formation. Lp85 calpain (Lens protein with MW=85 kDa) is a slightly larger splice variant of Lp82. Lp85 contains a 28 amino acid insert peptide (IS3) in calcium binding domain IV. Theoretically, the insert could alter the properties of Lp85 and influence proteolytic activity. The purpose of the present experiment was to compare the biochemical properties of Lp85 to Lp82 and m-calpain. Recombinant Lp85 and Lp82 were separately expressed using the baculovirus system and partially purified using Co2+ affinity and DEAE chromatographies. Calcium activation, pH dependency, and susceptibility to calpain inhibitors were assessed in a protease assay using BODIPY fluorescence-labeled casein substrate. Hydrolysis of lens proteins was assessed by SDS-PAGE and immunoblotting. Cleavage site analysis was performed by mass spectroscopy and Edman sequencing. Computer-based homology modeling was used to predict the influence of the IS3 region on the 3-dimensional structure of Lp85. Compared to m-calpain, Lp85 showed a lower calcium-activation requirement (K(50%act)=20 microM), marked insensitivity to, and cleavage of, the endogenous tissue inhibitor of calpains-calpastatin, and different preferred cleavage sites on alphaA-crystallin (five amino acid C-terminal truncation) and on aquaporin 0 (G239 and N246). Although the IS3 insert was predicted to form a loop protruding from the calcium binding region of Lp85, the biochemical properties of Lp85 studied were nearly identical to those of Lp82. Lp85 and Lp82 did not catalyze hydrolysis of each other, but both hydrolyzed m-calpain. Lp85 seems to be the enzymatic equivalent of Lp82. Both calpains could become active at lower cellular calcium levels than m-calpain. Lp85/Lp82 may have different functions than m-calpain since they cleave substrates at different sites. Lp85/Lp82 may regulate m-calpain activity by catalyzing the hydrolysis of calpastatin. The function of the IS3 insert on Lp85 remains unknown but is speculated to control subcellular distribution.